Ensuring that all Americans have equal access to high-quality health care is a core goal of the US health care system, but the quality of care is difficult to measure. The National Academy of Medicine notes that there are multiple aspects of health care quality: care should be safe, timely, equitable, effective, efficient, and patient-centered.
domains. 8 The Centers for Medicare & Medicaid Services' (CMS') Hospital
Value-Based Purchasing Program uses a multidimensional approach of measuring hospital quality by rewarding hospitals based on four domains of quality: safety, clinical care, efficiency and cost reduction, and patient and caregiver-centered experience of care. [9] [10] [11] Using a principal component analysis of Ridit scores, 12 Lieberthal and Comer 13 created an overall measure of hospital quality by combining 71 variables that are a mixture of structural characteristics, patient readmission and mortality rates, clinical process measures, and patient experience measures. Ridit scores were originally developed to transform ordinal variables into a probability scale, 14 but can be applied to continuous and dichotomous indicators, as was done in Lieberthal and Comer. 13 Patient experience was measured using the Consumer Assessment of Healthcare Providers and Systems (CAHPS ® ) Hospital survey (HCAHPS). 15, 16 Twenty measures of hospital characteristics that are not traditionally considered measures of quality were also included, such as the number of beds and volume of patients. While such structural characteristics may be correlated with quality, they do not directly reflect the quality of care provided. A preferred approach is to directly measure the quality of care directly and assess how it varies by system characteristics. For example, it has been shown that the number of beds in a hospital has different associations with HCAHPS and clinical quality indicators. 17 A key assumption of Lieberthal 
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Principal component analysis of Ridit scores requires a complete dataset. While other imputation strategies are perhaps preferable, 25 we used mean imputation to be consistent with Lieberthal and Comer. 13 We developed an R function 26 to conduct the principal component analyses of Ridit scores and confirmed the validity of our code by comparing the output to examples provided in the appendix of Brockett et al. 12 and in Lieberthal and Comer. 27 Our R code is available upon request from the first author. 
| RE SULTS AND D ISCUSS I ON
Lieberthal and Comer 13 commented that for the HCAHPS patient experience measures, "In many cases, the variable weight for the mid-level response was of similar magnitude but was in the opposite direction of the corresponding high-level response. Taken together, these variable weights largely cancel out. Thus, the contribution of patient satisfaction variables to scores is less than the individual variable ranks imply" (p. 24). This conclusion only holds if the "middle-box" and "top-box" responses occur at the same rate in most hospitals-that is, if the percentage of respondents who answer "always" is the same as the percentage who respond "usually" within most hospitals. However, this is not the case (Table 1) as "top-box" responses (eg, "always") are far more common than "middle-box" responses (eg, "usually"). Further, the HCAHPS patient experience measures explain 88% of the variance in the first principal component of Ridit scores, compared to 7% for the clinical process measures, 2% for the structural measures, and less than 0.1% for the outcome measures. Hence, most of the variation in the first principal component is explained by the patient experience measures. That is, the weights corresponding to the "middle-box" and "top-box" patient experience measures do not cancel out.
Lieberthal and Comer 13 also concluded that "patient satisfaction is a poor measure of quality" (p. 32) by estimating the first principal component of Ridit scores using only patient experience and hospital structural measures and correlating the resulting scores with heart attack, heart failure, and pneumonia mortality rates. They found that better patient experience was correlated with higher mortality rates and concluded that patient experience is a poor measure of quality. Since Lieberthal and Comer 13 assume that hospital quality is unidimensional and assess the first principal component based on correlations with mortality and readmission rates, they assume that the single dimension of hospital quality is fully captured by mortality and readmission rates. In addition, positive patient experiences could be related to higher mortality rates. For example, sicker patients may receive more attention, especially near the end of life. 28 We reexamined the correlation of the principal components of
Ridit scores with mortality rates, but also considered the correlation with other measures of quality. We ran the analysis in two ways: we perform a more comprehensive exploratory factor analysis next. Table 2 Next, we perform an exploratory factor analysis using only the measures that are commonly considered indicators of care quality.
We exclude all structural characteristics of hospitals and restrict our attention to the measures included in CMS' Hospital Value-Based
Purchasing Program for FY2014. These measures were selected by CMS as domains on which hospitals are rewarded for high-quality care.
The set of indicators used in this analysis is shown in Table 3 . As noted above, the middle-box patient experience scores are not in this set.
We performed an exploratory factor analysis on the reduced set of 25 quality indicators. There were 6 eigenvalues exceeding one in a principal component analysis of the correlation matrix. The scree plot of the eigenvalues (Figure 1 ) suggested up to 4 factors. We estimated a 4-factor solution using Promax oblique rotation. Factor loadings are presented in Table 3 . Patient experience measures loaded on the first factor. Several heart failure, pneumonia, and surgery clinical process measures loaded on the second factor. Two clinical processes measuring appropriate use and timing of venous thromboembolism prophylaxis loaded on the third factor. Heart failure, heart attack, and pneumonia mortality rates loaded on the fourth factor.
In summary, the exploratory factor analysis suggests that there are four underlying constructs: one measured by patient experience, two measured by clinical processes, and one measured by patient mortality.
| CON CLUS IONS
The assumption that hospital quality is a single dimension is empirically testable and was rejected in the analyses reported here. 
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